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A goal of recent research on Memory has been to d:lscover which attr:[butes \
2 . N

of events childrun encode and store in order to battar tmdatit:lnd dmlupnnntnl

>

changen in the Bt:ructura of the™ emonic code. We lmow, for sxnph, that

-

’h\
children are quite ~like1y to include in their ‘memory rapresenntim :l.nfomt:lan

afbout: how recent).y an object was seen and about its s"batial locat:l.on. !hay n\\rgﬁ ‘

ED186130

less likely, on the other hand, to encode certain kinds of semantic information,
\ i.g‘.\\. ‘connotative aspacts of meaning such as sense impression. The picture, . ’

-

¢

\ howgver; 13 far fron compiate, -and raquirés! an expati‘dad data base :lnvolving \ \t

other attributei and ‘measures (Kail and Siegel, 1977).

- . T S .
,.‘ B v\ R i ‘ 5 - N ) \;

The reseatc’h to be reportad today focuses on developuntal difhrmu in
N L

the handling of the modality attr:lbute.‘ Wh:lle it is clear that adull:u often

»

/"

retain :ln!omtion about whether a word has been seen or heard for at least ~

. : several ninutes after presentation (Brav and Batcbeldar, 1972) y Ve do not know
’ . . ‘ L . -

how readily children encode’ such :lnformation. Douglas and Cathcart s (1977) ' /

g

;98011419

utudy vof modality encoding using a release from proactive :l.nhibition task does /
suggest that i’t;;ut mode is atored b; children as ;roung as se;.cnd grade. \ It - ’ \;f
\does not, howevgr, allo‘.v us ‘to know 1f this ability imprbvea w:lth gge. s ghéthar} o ff
t;hildrﬁn can monito: their memory f\or,myda\l‘ity, or ‘how\ am;:h erii;odixilg occurp.-,,'/ ¢

These questions were the focus of ﬁhe present study,

N L4

¥




4

Y

R \el\j\ ,f ff“\\ AMETHOD o

\ Thf;;?wtwn chgxﬁren from each of grades two and six and 32 college

s;udgn ~ we:e pﬁgsentad with a video-taped mixed-modality list of 32 first
7hgiistructi§n§\tq\remamber~the\WDrdS for la:er recall, In
E f gﬂéition, hplffof the aubjects knew dn-advance -that they were to alsd remember

Wy 1nput mcdé while the others were not given these directions. The visual words

-

j ¥
.. w&reéeacy exposed for 2 seconds, followed by a2 second blank inter#hl. The

>t

4 aocgnd interval from the beginn;ng of ote presentation to the next was uged

fog,the auditory words as well, : :
/7 . ‘
/Gf Subjects were then asked to recall the words, to 1dentify the presentation

>

,;\\y=. ) ﬂﬁodality of each word on a recognition test, and to indicate on a 3~point rating\

»

\«ss‘\ N
& ls ‘ —— X
w5 S

ﬁ? Col ;/ scale (very sure, sort of sure, guessing) how c?pfident they were that each of
7 :Twé\ f;\ _their modality identifications (MI) was correct. For the MI task\ﬁ‘“e" set of,
L .- waterials was produced by randoﬁly,°°mb}“1“3 32 distractor words with the
S \‘ffﬁg.tarset\words. Each word was typed in uPper—c;sexlettefS‘on a ?git; 3" x 5"

card. These werds were both shown and read aloud by tha\gxperimenter, qnd “\

.subjegts responded whether the word had been "seen before,‘heard°befp:e, or

?

o was brand new," and how sure they were about each judgment.

. RESULTS
Y . . S ¥ . b4
}Mbdality Identification
N : v '
The major fiuding was that there were no overall developmental changes in

S A

_the identification of modality. Retention of moda}ity 1nformati9n was well
above chancé éven fot~§§éond—gr;dersv Thé high levels of accuracy on the MI
\ taék did not depend on prior instructions to attend to input mode, although

4
they were more likely to occur W words that were recalled than for words

Ay

. that were not, an effect which tended to o;cuf‘more\often in adults than in

" children. D ‘ I o .

\
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. The upper part of Table 1 ndicates that at all grade\bevels subjecta
\correctly identified. the modahdty of the target words approximately 70X of the
bime.\ When the obaerved propprtions for each condition were compared'with
theif\appropriate ;ueasiﬁg\rates, all were significantly higher than chance;
The closest to chamce was the ;implg proportion for second gradgra in the
. © incidental auditory condition (guessing rafe = .&9),'and a t test indipated
' that even this difference was statistically siguif%cant (;(15) = 2,87, p<.0l).
Table 1 als; shows, howevér,;;hat’adults had higher false alafmxfatéa to
the disﬁfactoy wordg than did children. Since\tbéy were more likely to label '
a word as "old," their aimple\ﬁroportions may be artifically\inflated. We,
‘thetéfbre, looked at MI only for wcrda*tpat had bee;.coirectly ;dentified as
"0ld." A glance at these conditiopal proportions: in Table k, as ;ell as at
the simple préporti;ns in Table 1, indicate; that grade levél, instyuctions,
- and presentation modé has little effegt on memory for pfesentat10n~mbdality.

A grade x instructions x sex x presentation mode analysis of variance on these -

- »

conditional proportions confirmed that neitheg the main effects nor any inter--

actions with these factors were statistically sigmificant. On the other hand,,
N s.& »

. . wher the data were divided into recalled versus not recalled words (poaiédf\

hatnN ]

over modality), a 4-way analysis of variance on'the conditional proport}oﬁi
showed that‘MI waé higher for recalled than for not recalled words |
(F(I,BA) -\5.16, p<.03) and that this\diffe;ence\tended‘to be larger for adulté
than for children (pr;portiona: ‘F(2,84‘~ 2.60, p<.16;
arc sines: F(2,84 = 4.1i, p<‘055. That 1s, MI decreased somewhat with
increasigg age for not-recalled words, although no age\éhangeg\oghurted for

J
¢

words that were recalled. \ /

R - R . /
* - 5 . N
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Adultl not only recalled ubre,vords than ‘children (see Table 2:
Fi?,84)~- 48,22, p<.01), they also were ‘the only group\to»organize their
“=fecall by~precent;tion‘moda1ity. The mean Frankel and Cole (1971) z-acoret
Y S were ~.01; .16, and -0.32 for grades- 2, 6 and college ranpedtivély. ' Only

th value for adults differed aignificgntly from zerd (£(31) = ’1-903 <p.05).

~

.Confidence Ratiqg_ - | : )
| Both groups of children as well as adults demonstrated the ability tﬁ\
judge the accuracy of their modality identifications. Figure 1, which shows
the probability of correct MI (conditional proportions) given a particular
!»-~;> confidenca rating, 1ndicates thae subjects performed better Onathe MI tnlk
- when they felt very aure of their judgment (a #3 rating) than when they -said
they were guessing (a #1 rating) ‘On the other hand, the slope of the young
' ﬂchild;en 8 curve was not as sézep as the curves for the olde: childten and

adults. Second graders correctly recalled a fair amount of modality informa»

-

tion=even when they said they were guessing.

DISCUSSION.
B The results show that childten readily store information about whether a

A

\ .f word was seen at heard for aeveral minutet after precentation even under .

|  incidental learning conditiona, and that they do so as well as adults..
Seven-year-olds cén also assess how well tﬁey are re;riéving information |
about modality, although they are somewhat less accurﬁte than older subjects
1n.mak1hg the judg&enta. These findings suggest that 1n}ormation.d§out the
1nput mode of qp event is a part of the long-term mmemonic code for both
adults and young- children and that such 1nformation may be coded ‘automati-

cally" in pll age groupg.‘ Purthermore, the relationship between item recall

and undalify identification suggests that thése two kinds og 1nfornat1?n‘iay

Q . —
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*
be stored as a unit and remembered or forgotten together. Whether ;n |

1ncreaaing :elhtionahip vith age between storage of item and nodalityjf .

attributes is a reliable finding awoios further research. It is clear,

&

- however, that memory representations do contain a great deal of information

about imput mode,~aﬁ3\devolopmenta1 modeib~of momo}y will oecd»towtaks~into\

account these and other findings of loogiterm storage of acnsory features.
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Table 1.

¢ o

. Modality Identificatlon CSimplé Praportiuna) and Falsa.
' .~ Alarm Rates as a Functiog of Grade, Instructions, and Modality

Al

e . o | . Incidental

A

v

Intentional\
‘ R

.69
X g58 ’
71

63

A

&6
.71

.13

67

.66

.65

‘ 2 T .62
6 .87
N College @ 70
i o . e
‘ Mean . <66

. N Re¢alled words
AR .76
- s . . .6,
| College k .83

. Hean' R <82

-

Oy

.84

.89

17
=84

B3

8

.84

Not reciilad words

| 2 . B} 59
! e Y | .87
c College X .56

s X ) '
N Hdal‘ » - 57
r . . Ve '

L
.

.67
.63
<57
.62

63

.60

31

.61

False ala%ms (new) ‘

. ‘ 2 ' . e A Ql‘?

‘College . -32

. ' . *
- - -~
* . :
' 6 N ) - ‘ ‘ - ‘O
.

Mean \ ¥ .23
J’ *
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Modality Identification (Conditicnal I;rOpcntiéno) iné Recall

Tablae 2

L g
- \ .

7

-

Performance as a Punction of Grade, Iustructions, and Modality

| Incidenhtal \ ‘Igtantional
_ A v AV Mean
All woxds ’ ‘ \5* b
"2 IS 82 .87 .87 .. .84
5 -83 82 . .83 i .82
College W73 82, .85 W6 ;81 .
Hean 80 .62 B85 8 .62
Recallsd worda - . .
s .76 .84 .88 .90 .85
6 .87 .91 .88 OB~ .86
© "College 84 86 .88 B4 ‘was
Mean .82 .87 .88 .84 .85
Not recalled wo‘rd\s ;
o2 .82 "79 .89 &5 24
6 . .82 .76 B4 ~80 .81
College L7079 85 .69 176
Meen © .78 g8 .86 .78 .80
. * N
Words recalled . , . -
2 | 325 3.8 2.8 .19 7.13
& 5.5 5.5  5.69 5.3  11.10
‘ Soliaga 3.00  8.00 .75 6.81 °  14.78
" Mem 5.60 . 5.83 5.1 §.46  11.00
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o | Figure 1. Probabilityﬁcﬂﬁé;rrect modality identification for each
u’ confidence rating as a function of gra@e.‘ l=a guess; 2=somevhat certain;

3=very certailn. . »
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